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DETAILED ACTION 
Remark 

• This Office Action is in response to applicant's amendment filed on October 31, 2005, which has 
been entered into the file. 

• By this amendment, the applicant has amended claims 1 and 18. 

• Claims 10-17, and 23-27 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b) as being drawn to a nonelected species there being no allowable generic or linking 
claim. Election was made without traverse in Paper filed on September 13, 2004. 

• Claims 1-5, 7-9 and 1 8-20 remain pending in this application. 

• The objections to the claims set forth in the previous Office Action are withdrawn in response to 
applicant's amendment. 

Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-5, and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over the patent 
issued to Sato et al (PN. 5,181,141) in view of the patents issued to Ichikawa (PN. 4,988,164) and 
Rahn (PN. 5,764,416). 

Sato et al teaches an anti-reflection optical element that is comprised of a plastic optical element, 
serves as the substrate, a foundation layer serves as the first film, a low refractive index layer, serves as 
the second film and a multi-layer film that is having an anti-reflective characteristics, formed on the 
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second film (please see Figure 3). Sato et al teaches that the substrate or the plastics optical element is 
made of synthetic resin, (please see column 3). Sato et al also teaches that the foundation layer and the 
low refractive index layer, serves as the second film, formed on the surface of the foundation layer, are 
both made of the silicon dioxide, which known in the art has refractive index between 1 .45 to 1 .5, (please 
see column 5, lines 50-55 and column 8, lines 1-7). Sato et al also teaches explicitly the foundation layer 
is formed directly on the optical element or the substrate to enhance the adhesion between the substrate 
and the multi-layer film including the low refractive index layer as the second film, (please see column 8, 
lines 4-7). 

This reference has met all the limitations of the claims with the exception that this reference does 
not teach explicitly that the refractive index of the foundation layer or the first film is the same as the 
refractive index of the substrate. However it is a common knowledge in the art to make layer materials 
having matching refractive index to reduce unwanted reflection at the interface. It is known in the art that 
the film structure is not desired to have reflection of light occurs at the interface between the substrate and 
the foundation layer, since the interference between the reflected light to provide anti-reflection property 
is not designed to occur at the interface. It would then have been obvious to one skilled in the art to select 
an resin material having refractive index equals to the refractive index of the foundation layer or first film 
to serve as the substrate for the benefit of reducing unwanted reflection occurred at the interface. 
Furthermore, with respect to claim 3, Ichikawa in the same field of endeavor teaches an anti-reflection 
film for synthetic resin optical element wherein acrylic resin having a refractive index of 1.49 is used as 
the substrate or the optical element and having the anti-reflection film formed upon it. It would then have 
been obvious to one skilled in the art to apply the teachings of Ichikawa to use acrylic resin as the 
synthetic resin for the substrate for the benefit of matching the refractive index between the substrate and 
the foundation layer or first film to reduce possible noise occurs at the interface since it has been held to 
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be within the general skill of a worker in the art to select a known material on the basis of its suitability 
for the intended used as a matter of obvious design choice. In re Leshin, 125 USPQ 416. 

With regard to the feature that the multi-layered film has a third film and the third film has a 
refractive index assuming value within the range from 2.2 to 2.4, Sato et al teaches that the multi-layer 
anti-reflective film comprises a high/low refractive index layer alternative arrangement (with regard to 
claim 5) and comprises a third layer material, namely the high refractive index layer, that is made of 
tantalum oxide (Ta 2 0 5 ), zirconium oxide (Zr0 2 ) or mixture of them, (please see column 5, line 42 to 
column 6 line 12). However it does not teach explicitly that the refractive index of the third layer is 
having a value within the range of 2.2 to 2.4. But one skilled in the art would have the knowledge that 
the refractive index of the layer material used in the high/low refractive index multi-layered film is a 
factor for designing the multi-layered film to have the desired optical characteristics such as the 
reflection/transmission spectrum. It is also well known in the art that the layer materials such as titanium 
oxides (Ti0 2 ), tantalum oxide (Ta 2 0 5 ), and zirconium oxide (Zr0 2 ) are widely used in the art as high 
refractive index layer material for the multi-layered antireflective coating, as explicitly taught by Rahn, 
(please see the abstract, column 2, lines 35-40, column 3, lines 40-45, tables 1-2 ). It would then have 
been obvious to one skilled in the art to select the suitable material such as titanium oxides, (which has 
refractive index around 2.3) alternatively, as the high refractive index layer or the third film for the 
benefit of making the antireflective film having the desired optical characteristics. It also has been held 
that it is within the general skill of a worker in the art to select a known material on the basis of its 
suitability for the intended used as a matter of obvious design choice. In re Leshin, 125 USPQ 416. 

Claim 1 has been amended to include the feature concerning the third film is situated between 
an uppermost layer and the second film. Sato et al teaches that the high refractive index layer of the 
multilayer antireflective film is interposed between a low refractive index layer, which is the uppermost 
layer and the foundation layer or the second film, (please see Figure 3). 
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With regard to claim 4, the product by process limitation of the claim is not given any patentable 
weight for the process limitation- vacuum deposition is very well known layer forming process in the art 
and it does not distinguish the product namely the anti-reflection film of the instant application from the 
prior art anti-reflection film. Nevertheless, Sato et al teaches that the foundation layer and the multi- 
layer film including the second film can be formed by standard vapor deposition or vacuum deposition 
process, (please see column 6, lines 23-28). Ichikawa further teaches that the oxide layers for the anti- 
reflective film including the silicon dioxide layer can be formed by vacuum deposition process using 
resistance heating, (please see Figure 2). It would then have been obvious to one skilled in the art to 
apply the teachings of both Sato et al and Ichikawa to use standard vacuum deposition with resistance 
heating process to deposit the oxide layer for it is well know and standard practice in the art to form the 
film with this process. 

3, Claims 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over the patents 
issued to Sato et al, Ichikawa and Rahn as applied to claim 1 above, and further in view of the 
patent issued to Nakahigashi et al (PN. 5,562,952). 

The anti-reflective film taught by Sato et al in combination with the teachings of Ichikawa and 
Rahn as described for claim 1 above have met all the limitations of the claims. 

With regard to claims 8-9, the product-by-process limitations concerning the forming process of 
the third film are not given any patentable weight since the process relined upon, namely the plasma 
deposition process is rather well known process in the art, and the process limitations do not distinguish 
the final product, namely the high refractive index layer formed in the multi-layer anti-reflective film, of 
the instant application from the prior art. Nevertheless, the features have been addressed in the previous 
Office Action with regard to the method claims and the reasons for rejection are therefore repeated as 
follows. 
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Sato et al teaches that the layer in the multi-layer anti-reflection film can be formed by vapor 
deposition process or vacuum deposition process, however it does not teach explicitly that it can also be 
formed by the plasma CVD process. 

Nakahigashi et al in the same field of endeavor teaches that plasma CVD film deposition method 
is quite well known in the art. The process and the apparatus can be used to deposit film layer such as 
zirconium oxide (Zr0 2 ), tantalum oxide (Ta 2 0 5 ) and titanium dioxide (Ti0 2 ), (please see column 6, lines 
60-62). The plasma CVD deposition apparatus and method including a vacuum chamber (10, Figures 1 5- 
16), an electrode (20) having a substrate (SI) placed on it, a film forming material is evaporated within 
the chamber using gas source supply (40) and an radio frequency power source (320) applied at the 
supply electrode (30) to convert the gas to plasma within the chamber, (please see columns 1-3). 
Nakahigashi et al teaches that the RF power is of a frequency of 13.56MHz. It would then have been 
obvious to one skilled in the art to use the standard plasma CVD film deposition process to deposit the 
high refractive index layer of the anti-reflective layer as an alternative method for forming the anti- 
reflection film since both the vacuum deposition method and plasma CVD deposition method are well 
known film forming process in the art to use one over the other would have been obvious matters of 
design choice to one skilled in the art. The bias voltage value for the RF power source as recited in claim 
9 is considered to be either inherently met by the disclosure for actually forming the layer, or an obvious 
matters of design choice to one skilled in the art for the benefit of selecting the voltage value to complete 
the deposition process. Since it has been held when the general conditions of a claim are disclosed in the 
prior art, discovering the optimum or workable ranges involves only routine skill in the art. In re Aller, 
105 USPQ 233. 
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4. Claims 18-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over the patent 
issued to Sato et al (PN. 5,181,141) in view of the patents issued to Ichikawa (PN. 4,988,164), 
Nakahigashi et al (PN. 5,562,952) and Hatano (PN. 5,282,084). 

Claim 18 has been significantly amended and it necessitates the new grounds of rejections. 

Sato et al teaches an anti-reflection optical element that is comprised of a plastic optical element, 
serves as the substrate, a foundation layer serves as the first film, a low refractive index layer, serves as 
the second film and a multi-layer film that is having an anti-reflective characteristics, formed on the 
second film (please see Figure 3). It is implicitly true that each of the films has a predetermined 
thickness. Sato et al teaches that the substrate or the plastics optical element is made of synthetic resin, 
(please see column 3). Sato et al also teaches that the foundation layer and the low refractive index layer, 
serves as the second film, formed on the surface of the foundation layer, are both made of the silicon 
dioxide, which known in the art has refractive index between 1.45 to 1.5, (please see column 5, lines 50- 
55 and column 8, lines 1-7). Furthermore, Sato et al teaches explicitly the foundation layer is formed 
directly on the optical element or the substrate to enhance the adhesion between the substrate and the 
multi-layer film including the low refractive index layer as the second film, (please see column 8, lines 4- 
7). 

This reference has met all the limitations of the claims with the exception that this reference does 
not teach explicitly that the refractive index of the foundation layer or the first film is the same as the 
refractive index of the substrate. However it is a common knowledge in the art to make layer materials 
having matching refractive index to reduce unwanted reflection at the interface. It is known in the art that 
the film structure is not desired to have reflection of light occurs at the interface between the substrate and 
the foundation layer, since the interference between the reflected light to provide anti-reflection property 
is not designed to occur at the interface. It would then have been obvious to one skilled in the art to select 
an resin material having refractive index equals to the refractive index of the foundation layer or first film 
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to serve as the substrate for the benefit of reducing unwanted reflection occurred at the interface. 
Furthermore, Ichikawa in the same field of endeavor teaches an anti-reflection film for synthetic resin 
optical element wherein acrylic resin having a refractive index of 1 .49 is used as the substrate or the 
optical element and having the anti-reflection film formed upon it. It would then have been obvious to 
one skilled in the art to apply the teachings of Ichikawa to use acrylic resin as the synthetic resin for the 
substrate for the benefit of matching the refractive index between the substrate and the foundation layer or 
first film to reduce possible noise occurs at the interface since it has been held to be within the general 
skill of a worker in the art to select a known material on the basis of its suitability for the intended used as 
a matter of obvious design choice. In re Leshin, 125 USPQ 416. 

Sato et al further teaches that the foundation layer and the multi-layer film including the second 
film can be formed by standard vapor deposition or vacuum deposition process, (please see column 6, 
lines 23-28). Ichikawa further teaches that the oxide layers for the anti-reflective film including the 
silicon dioxide layer can be formed by vacuum deposition process using resistance heating, (please see 
Figure 2). It would then have been obvious to one skilled in the art to apply the teachings of both Sato et 
al and Ichikawa to use standard vacuum deposition with resistance heating process to deposit the oxide 
layer for it is well know and standard practice in the art to form the film with this process. 

With regard to the features concerning forming a third film by the claimed steps, Sato et al 
teaches that the multi-layer anti-reflective film comprises a high/low refractive index layer alternative 
arrangement and comprises a third layer material, namely the high refractive index layer, that is made 
either of tantalum oxide (Ta 2 0 5 ) or zirconium oxide (Zr0 2 ), as a major component, (please see column 5, 
line 42 to column 6 line 12). Sato et al teaches that the layer can be formed by vapor deposition process 
or vacuum deposition process, however it does not teach explicitly that it can also be formed by the 
plasma CVD process. 



Application/Control Number: 1 0/644,555 Page 9 

Art Unit: 2872 

Nakahigashi et al in the same field of endeavor teaches that plasma CVD film deposition method 
is quite well known in the art. The process and the apparatus can be used to deposit film layer such as 
zirconium oxide (Zr0 2 ), tantalum oxide (Ta 2 0 5 ) and titanium dioxide (Ti0 2 ), (please see column 6, lines 
60-62). The plasma CVD deposition apparatus and method including a vacuum chamber (10, Figures 15- 
16), an electrode (20) having a substrate (SI) placed on it, a film forming material is evaporated within 
the chamber using gas source supply (40) and an radio frequency power source (320) applied at the 
supply electrode (30) to convert the gas to plasma within the chamber, (please see columns 1-3). 
Nakahigashi et al teaches that the RF power is of a frequency of 13.56MHz. It would then have been 
obvious to one skilled in the art to use the standard plasma CVD film deposition process to deposit the 
high refractive index layer of the anti-reflective layer as an alternative method for forming the anti- 
reflection film since both the vacuum deposition method and plasma CVD deposition method are well 
known film forming process in the art to use one over the other would have been obvious matters of 
design choice to one skilled in the art for the benefit of making the process of making most suitable for 
the particular application desired. 

With regard to claim 20, Sato et al teaches that multi-layer anti-reflective film comprises a 
high/low refractive index layer alternative arrangement and the third layer material, namely the high 
refractive index layer, is made either of tantalum oxide (Ta 2 0 5 ) or zirconium oxide (Zr0 2 ), as a major 
component, (please see column 5, line 42 to column 6 line 12). 

Claim 18 has been amended to include the feature concerning the third film has a refractive 
index ranged between 2.2 to 2.4. These references do not teach such explicitly however both Sato and 
Nakahigashi et al teach the third film can be made the same materials as claimed in the instant application 
and since the refractive index is inherent property of the material, it is implicitly true the third layer is 
made of material having the claimed refractive index range. Hatano in the same field of endeavor 
teaches explicitly that layer materials such as titanium oxides (Ti0 2 ) having refractive index 2.22 may be 
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used as the high refractive index layer material for making multi-layer antireflective film, (please see 
Tables 2 and 17). This feature concerning the refractive index is therefore either inherently met by the 
disclosures of Sato and Nakahigashi et al references or it would then have been obvious to one skilled in 
the art to apply the teachings of Hatano to select the suitable material such as titanium oxides, (which has 
refractive index around 2.3) alternatively, as the high refractive index layer or the third film for the 
benefit of making the antireflective film having the desired optical characteristics. It also has been held 
that it is within the general skill of a worker in the art to select a known material on the basis of its 
suitability for the intended used as a matter of obvious design choice. In re Leshin, 125 USPQ 416. 

Claim 18 has been amended to include the feature concerning the third film is situated between 
an uppermost layer and the second film. Sato et al teaches that the high refractive index layer of the 
multilayer antireflective film is interposed between a low refractive index layer, which is the uppermost 
layer and the foundation layer or the second film, (please see Figure 3). 

Response to Arguments 

5. Applicant's arguments filed on October 31, 2005 have been fully considered but they are not 
persuasive. Applicant's arguments with respect to claim 18 have been considered but are moot in view of 
the new ground(s) of rejection. The newly amended claims have been fully addressed and considered and 
they are rejected for the reasons stated above. 

6. In response to applicant's arguments which state that the cited Rahn and Sato reference are 
directed to different types of materials and use conventionally-considered incompatible processing 
techniques which therefore cannot be combined, the examiner respectfully disagrees for the reasons stated 
below. Firstly, the processing methods is not a limitation in the claims which therefore cannot be relied 
upon to overcome the rejection and will not be given patentable weight for article claims since it does not 
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differentiate the final result. Secondly, the applicant has wrongfully suggested that it is due to the high 
temperature processing of depositing the titanium oxide on glass that makes the titanium oxide to have 
the refractive index within the range of 2.2 to 2.4, and for depositing the titanium oxide on synthetic resin 
will not have the refractive index within the range. US patent issued to Hatano (PN. 5,828,084) teaches 
explicitly to make antireflective film including titanium oxide on synthetic resin substrate wherein the 
titanium oxide has a refractive index of 2.22, (please see Table 2). Thirdly, the Rahn reference is being 
provided to give the positive teachings about the well-known fact of using layer material such as titanium 
oxide having high refractive index value, such as in the range of 2.2 to 2.4, as the high refractive index 
layer material to design multi-layer anti-reflective film. It has been held to be within the general skill of a 
worker in the art to select a known material on the basis of its suitability for the intended used as a matter 
of obvious design choice. In re Leshin, 125 USPQ 416. 

Conclusion 

7. Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is 
reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing 
date of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on the date the advisory action 
is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Audrey Y. Chang whose telephone number is 571-272-2309. The examiner can normally 
be reached on Monday-Friday (8:00-4:30), alternative Mondays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Drew 
Dunn can be reached on 571-272-23 12. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). / 



A. Chang, Ph.D. 




